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FOREWORD 
The 86th Annual Report of the Nebraska Agricultural Experiment Station 
contains a list of all active projects during July 1, 1971 to June 30,1972, a list 
of Station publications, staff members, and a financial report. Information 
derived from the various research projects is published in bulletins, circulars, 
scientific and trade journals, in the Nebraska Farm, Ranch and Home Quarterly 
and as mimeographed departmental reports. Station bulletins, circulars and the 
Quarterly may be obtained free from any county agricultural agent or by writing 
to the Director of the Experiment Station, University of Nebraska-Lincoln 
College of Agriculture, Lincoln, Nebraska 68503. Reprints of most journal 
articles may be obtained by writing directly to the authors. 
Howard W. Ottoson 
Director and Associate Dean 
ADMINISTRATION AND STAFF 
The Regents of the University 
J. G. Elliott, Scottsbluff 
Kermit Hansen, Omaha 
Robert Koefoot, Grand Island 
James Moylan, Omaha 
Robert Prokop, Omaha 
Robert Raun, Norman 
Edward Schwartzkopf, Lincoln 
Kermit Wagner, Schuyler 
Durward 8. Varner, President of the University of Nebraska 
James H. Zumberge, Chancellor of the University of Nebraska-Lincoln 
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The Station Officers 
Francis L. Schmehl, Ph.D., Research Administrator 
E. F. Frolik, Ph.D., Dean, College of Agriculture 
*H. W. Ottoson, Ph.D., Associate Dean and Director 
R. W. Kleis, Ph.D., Acting Associate Dean and Acting Director 
E. H. Cobb, Ph.D., Acting Associate Director 
Virginia Trotter, Ph.D., Associate Director and Dean, College of Home Economics 
W. W. Sahs, Ph.D., Assistant Director and Supervisor, University Field Laboratory 
L. F. Sheffield, Ph.D., Assistant Director and Coordinator, 
I rrigation Development Program 
THE TECHNICAL STAFF 
Agronomy 
D. G. Hanway, 1,2,3 Ph.D., Professor and Chairman of Department 
A. R. Aandahl, 2 Ph.D., Professor, Soil Survey 
O. C. Burnside, 1,2 Professor, Weed Science 
D. F. Burzlafl, 1,2 Ph.D., Professor and Vice Chairman of Department 
Leon Chesnin 1,2 Ph.D., Associate Professor, Soil Chemistry 
M. D. Clegg, 2 Ph.D., Assistant Professor, Sorghum Physiology 
W. A. Compton, I,.! Ph.D., Associate Professor, Corn Breeding and Genetics 
E. C. Conard, 1,2 Ph.D., Associate Professor, Pasture Management 
A. F. Dreier, 2,3 M.Sc., Associate Professor, Crop Variety Evaluation 
J. D. Eastin, 2 Ph.D., Associate Professor, Sorghum Physiology 
L. F. Elliott, 2,5 Ph.D., Assistant Professor, Soil Microbiology 
J. R. Ellis, 2,5 M.Sc., Instructor, Soil Microbiology 
L. T. Empig, 2 Ph.D. Postdoctoral Fellow, Corn Breeding 
A. D. Flowerday, 1,2 Ph.D., Associate Professor, Crops Teaching and Research 
C. O. Gardnerll ,2 Ph.D., Professor, Statistics, Genetics H. J. Gorz, 2, Ph.D., Professor, Sweetclover 
J. H. Hart, 2,5 M.Sc., Instructor, Soils 
F. A. Haskins, 1,2 Ph.D., Professor, Biochemical Genetics 
J. L. Hughes, 2 Ph.D., Instructor, Soybean Breeding 
J. H. Hultquist, 2,5, M.Sc., Instructor, Sorghum Physiology 
V. A. Johnson!; 2,5 Ph.D., Professor, Winter Wheat 
W. R. Kehr, 2, Ph.D., Professor, Alfalfa 
Delno Knudsen, 2,3 Ph.D., Associate Professor, Soil Testing 
R. F. Koenig, 2 M.Sc., Instructor, Sorghum Physiology 
D. W. Lancaster, 2 M.Sc., Professor, Crop Improvement 
*On leave of absence. Special Assistant to the President, September 1,1971 -
September 1, 1972. 
T. L. Lavy, 1,2 Ph.D., Associate Professor, Weed Science 
D. T. Lewis, 1,2 Ph.D., Assistant Professor, Soil Survey 
T. M. McCalla, 1,2,5 Ph.D., Professor, Soil Microbiology 
M.K. McCarty, 2,5 Ph.D., Professor, Weed Science 
L. D. Maddux, 2 M.Sc., Instructor, Soil Fertility 
J. W. Maranville3
2 Ph.D., Assistant Professor, Sorghum Physiology 
A. R. Martin, 2, Ph.D., Assistant Professor, Weed Science 
P. J. Mattern, 2 M.Sc., Professor, Cereal Quality 
A. P. Mazurak 1,2 Ph.D., Professor, Soil Physics 
L. N. Mielke 2,5 M.Sc., Soil Scientist, Soil Physics 
R. N. Mills, 2 M.Sc., Associate Professor, Foundation Seed 
M. R. Morris, 1,2 Ph.D., Professor, Cytogenetics 
l. A. Morrow, 2,5 B.Sc., Instructor, Weed Science 
L. E. Moser, 1,2 Ph.D., Associate Professor, Forage Physiology 
P. N. Mosher, 2 Ph.D., Postdoctoral Fellow, Soil Fertility 
J. H. Muir, 2 M.Sc., Instructor, Soils 
L. C. Newell, 2,5 Ph.D., Professor, Grass Improvement 
R. A. Olson, 1,2 M.Sc., Professor, Soil Fertility 
G. A. Peterson, 1,2 Ph.D., Associate Professor, Soil Fertility 
L. R. Robison, 2,3 Ph.D., Professor, Weed Science 
Wm. M. Ross, 2,5 Ph.D., Professor, Sorghum Breeding 
D. H. Sander, 2,3 Ph.D., Associate Professor, Soil Fertility 
E. C. Seim, 2 Ph.D., Postdoctoral Fellow, Soil Fertility 
J. W. Schmidt, 1,2 Ph.D., Professor, Small Grain Breeding 
2 L. D. Schulze, M.Sc., Instructor, Corn 
G. E. Schuman, 2,5M.Sc., Instructor, Soil Microbiology 
R. C. Sorensen, 1,2ph.D ., Associate Professor, Soil Fertility 
J. E. Stroike, 2 M.Sc., Instructor, Wheat Breeding 
Larry Svajgr, 2 B.Sc., Instructor, Crop Improvement 
R. L. Ulmer, 2 M.Sc., Instructor, Wheat Quality 
R. A. Wiese, 2,3 Ph.D., Associate Professor, Soil Fertility 
J. H. Williams, 1,2 Ph.D., Professor, Soybean Breeding 
Animal Science 
Frank H. Baker, 2,3 Ph.D., Professor and Chairman of Department 
Charles H. Adams, 1,2 Ph.D., Professor, Meats 
William T. Ahlschwede, 2,3 Ph.D., Assistant Professor, Swine Breeding 
Martin A. Alexander, 1,2,3 M.Sc., Professor, Sheep Production (Emeritus) 
Robert D. Appleman, 1,2 Ph.D., Professor, Dairy Production 
Vincent H. Arthau~ 1,2 M,Sc., Associate Professor, Beef Production 
Marvel L. Baker1 1, M.Sc., D. Sc., Professor Beef Breeding (Emeritus) Cecil T. Blunn, ,2 Ph.D., Professor, Breeding & Genetics 
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Robert Britton, 2 Ph.D., Assistant Professor, Ruminant Biochemist 
Larry V. Cundiff, 2,5 Ph.D., Associate Professor, Beef Breeding 
P. J. Cunningham, 1,2 Ph.D., Assistant Professor, Swine Breeding 
Gordon E. Dickerson, 1,2,5 Ph.D., Professor, Breeding & Genetics 
Ted H. Doane, 1,2,3 Ph.D., Associate Professor, Sheep Production 
Earl F. Ellington, 1,2 Ph.D., Associate Professor, Beef Physiology 
Paul Q. Guyer, 2,3 Ph.D., Professor, Beef Nutrition 
Philip L. Kelly, 1,2 Ph.D. Professor, Dairy (Emeritus) 
Terry J. Klopfenstein, 1,2 Ph.D., Associate Professor, Ruminant Nutrition 
Robert M. Koch, 1,2 Ph.D., Professor, Beef Breeding 
Roger Mandi~o 1,2,3 Ph.D .. Associate Professor, Meats 
B. D. Moser, ,2 M.Sc., Assistant Professor, Swine Nutrionist 
Foster G. Owen, 1,2 Ph.D., Professor, Dairy Nutrition 
Ernest R. Peo, Jr. 1,2 Ph.D., Professor, Swine Nutrition 
Mogens M. Plum 1,2 Ph.D., Professor, Dairy Breeding (Emeritus) 
Andrew B. Schultze, 1,2 Ph.D., Associate Professor, Reproduction Physiology 
John K. Ward, 1,2 Ph.D., Associate Professor, Beef Nutrition 
Duane R. Zimmerman, 1,2 Ph.D., Professor, Swine Physiology 
Biochemistry and Nutrition 
R. L. Borchers, 1,2 Ph.D., Professor and Chairman of Department 
J. M. Daly, 1,2 Ph.D., Professor, Plant Intermediary Metabolism 
Richard Dam2 1,2 Ph.D., Assistant Professor, Nutritional Biochemistry R. M. Hill, 1, Ph.D., Associate Professor, Protein Biochemistry 
R. V. Klucas, 1,2 Ph.D., Assistant Professor, Nitrogen Fixation 
H. W. Knoche::) 1,2,4 Ph.D., Associate Professor, Biochemical Endocrinology 
R. L. Ogden, B.Sc., Assistant Professor, Alfalfa Processing 
F. W. Wagner, 2,4 Ph.D., Assistant Professor, Enzymes 
Economics (Agricultural) 
Glen T. Vollmar\ 1,2,3 Ph.D .. Professor and Chairman of Department 
Dale Anderson, ,2 Ph.D., Associate Professor, Marketing 
Maurice Baker 1,2 Ph.D., Associate Professor, Land Economics 
Larry Bitney, 2,3 Ph.D., Associate Professor, Farm Management 
A. W. Epp, ,2 Ph.D., Professor, Farm Management 
Bert Evans, 2,3 Ph.D., Assistant Professor, Rural Resource Development 
Loyd Fischer, 1,2 Ph.D., Professor, Land Economics 
Thomas Frey, 1,2 Ph.D., Assistant Professor, Farm Management and Finance 
Paul Gessaman, 2,3 Ph.D., Assistant Professor, Rural Resource Development 
James Hassler, 1,2 Ph.D., Professor, Marketing and Price Analysis 
Glen Helmers, 1,2 Ph.D .. Associate Professor, Production Economics 
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P. A. Hendersoni 2,3 Ph.D., Professor, Farm Management R. D. Johnson, ,5 M.Sc., Instructor, Farm Management 
James Kendrick, 1,2 Ph.D., Professor, Marketing 
William Lagrone, 2,5 M.Sc., Associate Professor, Production Economics 
Paul Lytle, 1,2 Ph.D., Assistant Professor, Marketing 
John Muehlbeier, 2,5 M.Sc., Professor, Land Economics 
Michael Turner, 1,2,3 Ph.D., Associate Professor, Marketing 
Allen Wellman, 2,3 Ph.D., Assistant Professor, Marketing 
Editorial 
R. J. Graham, 1,2,3 B.A., Professor, Extension Editor and Chairman of Department 
T. B. Bare, 2,3 M.Sc., Assistant Professor, Television 
J. P. Holman, 1,2,3 M.Sc., Associate Professor, Experiment Station Editor 
Janet Poley, 1,2,3 M.Sc., Assistant Professor, Home Economics Radio & Television 
Grant I. Johnson, 2,3 B.A., Assistant Professor, Press 
James Randall, 2,3 M.Sc., Assistant Professor, Radio 
Education (Agricultural) 
J. T. Horner, 1,2 Ed.D., Professor and Chairman of Department 
R. D. Dillon, 1,2,3 Ed.D., Professor, Program Planning, Advanced Studies and 
I n-service Education 
M. G. McCreight.t 1,2 M.Sc., Associate Professor, Student Teaching & Contests 
R. L. Douglass, 1,2 Ph.D., Assistant Professor, Methods of Instruction and 
In-service Education 
Engineering (Agricultural) 
W. E. Splinter, 1,2,3 Ph.D., Professor and Chairman of Department 
O. E. Cross, 1,2 Ph.D., Associate Professor, Farmstead Engineering 
J. A. DeShazer, 1,2 Ph.D., Associate Professor, Livestock Facilities 
P. E. Fischbach, 2,3 M.Sc., Professor, Irrigation Engineering 
C. B. Gilbertsen, 2,5 M.Sc., Assistant Professor, Livestock Waste Management 
L. F. Larsen, 2 M.Sc., Professor, Tractor Testing 
C. L. Linderman, 2,5 M.Sc., Instructor, Soil and Water Conservation 
D. M. Manbeck, 1,2 Ph.D., Associate Professor, Natural Resources 
M. L. Mumgaard, 2 B.Sc., Assistant Professor, Tractor Testing 
S. O. Nels~>n, 2,5 M.Sc., Associate Professor, Production Processing 
J. A. Nienaber, 2,5 M.Sc., Instructor, Livestock Waste Management 
G. M. Peterson, 1,2 M.Sc., Associate Professor, Farm Structures 
G. W. Steinbrue:r:' 1,2 M.Sc., Professor, Land Locomotion 
L. E. Stetson, 2, B.Sc., Instructor, Radio Frequency Energy 
N. P. Swanson, 2,5 B. Sc., Assistant Professor, Soil and Water Conservation 
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N. C. Teter, 2,3M.Sc., Associate Professor, Livestock Systems Engineering 
T. L. Thompson, 1,2 Ph.D., Associate Professor, Product Processing and 
Systems Analysis 
K. L. Von Bargen, 1,2 Ph.D., Associate Professor, Systems Engineering 
S. A. Weeks, 2 M.Sc., Instructor, Machinery 
U. E. Wendorff, 1,2 M.Sc., Professor, Farm Machinery 
H. D. Wittmuss, 1,2 Ph.D., Associate Professor, Natural Resources 
Entomology 
E. A. Dickason, 1,2,3 Ph.D., Professor and Chairman of Department 
H. J. Ball, 1,2 Ph.D., Professor, Insect Physiology 
G. l. Beland,2,5 M.Sc., Instructor, Forage Crops Insects 
J. H. Bell, 2,~ B.Sc., Entomologist, Plant Pest Control 
T. J. Helms, 1,2 Ph.D., Associate Professor, Insect Morphology and Pathology 
R. E. Hill, 1,2 Ph.D., Professor, Insect Ecology (Crop Pests) 
C. M. Jones, 2,5 M.Sc., Instructor, Livestock Insects 
S. D. Kindler, 2,5 Ph.D., Assistant Professor, Forage Crops Insects 
G. R. Manglitz, 2,5 Ph.D., Associate Professor, Forage Insect Investigations 
Z. B. Mayo, Jr. 2 Ph.D., Assistant Professor, Corn Insects 
J. D. Munson 2 Ph.D., Assistant Professor, Corn and Sorghum Insects 
K. P. Pruess, \,2 Ph.D., Associate Professor, Biology & Ecology of Crop Insects 
R. E. Roselle, 2,3 M.Sc., Professor, Economic Entomology 
Robert Staples, 1,2 Ph.D., Associate Professor, Insect Transmission of Plant 
Pathogens 
Food Science and Technology 
T. E. Hartung, 1,2,3 Ph.D., Professor and Chairman of Department 
R. G. Arnold, 1,2,3 Ph.D., Associate Professor, Flavor Chemistry 
H. M. Barnhart, Jr., 1,2 M.Sc., Instructor, Food Technologist 
L. B. Bullerman, 2 Ph.D., Assistant Professor, Food Microbiology 
T. A. Evans, 1,2,3 M.Sc., Associate Professor, Food Marketing Specialist 
R. B. Maxcy, 1,2 Ph.D., Professor, Food Microbiology 
L. D. Satterlee, 1,2 Ph.D., Associate Professor, Food Protein Chemistry 
K. M. Shahani, 1,2 Ph.D., Professor, Food Chemistry 
Horticulture and Forestry 
J. O. Young, 1,2,3,4 Ph.D., Professor and Chairman of Department 
W. T. Bagle~, 1,2 M.Sc., Associate Professor, Forestry 
B. L. Blad, Ph.D., Assistant Professor, Climatology 
D. P. Coyne, 1,2 Ph.D., Professor, Horticulture 
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E. J. Kinbacher, 1,2 Ph.D., Professor, Physiology 
R. J. Lemeur, 2 Ph.D., Postdoctoral Fellow, Climatology 
O. S. Malamud 2 M.Sc., Instructor, Horticulture 
R. E. Neild, 1,2 Ph.D., Associate Professor, Horticulture 
R. B. O'Keefe, 1,2 Ph.D., Professor and Acting Chairman of Department 
R. A. Read, 2,5 M.F., Associate Professor, Forestry 
N. J. Rosenberg 1,2 Ph.D., Professor, Climatology 
S. S. Salac, 1,2,~ Ph.D., Assistant Professor, Ornamental Horticulture 
C. Y. Sullivan, 2 Ph.D.2Associate Professor, Physiology D. F. Van Haverbeke, ,5 Ph.D., Associate Professor, Forestry 
S. B. Verma, 2 Ph.D., Postdoctoral Fellow, Climatology 
Plant Pathology 
M. G. Boosalis, 1,2,3 Ph.D., Professor and Chairman of Department 
E. M. Ball, 2 Ph.D., Associate Professor, Virus Diseases 
M. K. Brakke, 2,5 Ph.D., Professor, Virus Diseases 
l. D. Dunkle, 2 Ph.D., Assistant Professor, Microbial Physiology 
A. O. Jackson, 2 Ph.D., Postdoctoral Fellow, Virus Diseases 
W. G. Langenberg, 2,5 Ph.D., Assistant Professor, Virus Diseases 
G. D. McLean, 2 Ph.D., Postdoctoral Fellow, Virus Diseases 
Glenn Peterson, 2,5 Ph.D., Associate Professor, Tree Diseases 
M. L. Schuster, 1,2 Ph.D., Professor, Nematode Diseases 
J. S. Semancik, 1,2 Ph.D., Associate Professor, Virus Diseases 
J. R. Steadman, 2 Ph.D., Assistant Professor, Epidemiology of Vegetable Diseases 
J. l. Van Etten, 1,2 Ph.D., Associate Professor, Microbial Physiology 
A. K. Vidaver, 2 Ph.D., Assistant Professor, Bacterial Diseases 
Poultry Science 
T. E. Hartung 1,2,3 Ph.D., Professor and Chairman of Department 
D. H. Free, 1,2 B.Sc., Assistant Professor, Poultry Improvement 
G. W. Froning, 1,2,3 Ph.D., Professor, Poultry Products 
E. W. Gleaves, 2,3 Ph.D., Associate Professor, Poultry Nutrition 
D. P. Holder, 1,2,3 M.Sc., Instructor, Poultry Nutrition 
F. Ben Mather, 1,2 Ph.D., Assistant Professor, Poultry Physiology 
T. W. Sullivan, 1,2,3 Ph.D., Professor, Poultry Nutrition 
Veterinary Science 
M. J. Twiehaus, 1,2,3 M.Sc., D. V.M., Professor and Chairman of Department 
R. E. Coupe, 2 B.Sc., Instructor, SPF Field Coordinator 
Michael Daharsh, 2 B.Sc., Assistant Instructor, SPF Swine 
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J. W. Dunn, 2 D.V.M., Instructor, Swine Research 
D. L. Fergusoni 1,2 Ph.D., Associate Professor, Parasitology O.D. Grace, 1, M.Sc., D.V.M., Professor, Diagnostic Laboratory 
C. A. Mebus, 1,2 D.V.M., Ph.D., Professor, Pathology 
K. C. Olson, 2 B.Sc., Instructor, SPF Swine 
L. C. Payne, 1,2 D.V.M., Ph.D., Professor, Physiology 
M. B. Rhodes, 2 M.Sc., Assistant Professor, Enzymology of Parasites 
John Schmitz 2 D.V.M., Ph.D., Assistant Professor, Diagnostician 
E. L. Stair, 1,2 Ph.D., D.V.M., Associate Professor, Respiratory Diseases 
N. R. Underdahl, 2 B.A., M.Sc., Professor, Swine Diseases 
Library 
w. R. Collingsj i2 B.Sc., BLS, Librarian. .. A. Mcintosh, I A.B., M.S.L.S., Senior Assistant Librarian 
R. E. Voeltz, 1,2 B.Sc., M.S., M.S.L.S., Senior Assistant Librarian 
Statistics 
W. M. Schutz, 1,2 Ph.D., Professor and Chairman of Department 
R. F. Mumm, 1,2 Ph.D., Associate Professor, Statistical Consultant 
A. M. Parkhurst, 2 M.S., Instructor, Statistical Consultant 
Education and Family Resources 
Gwendolyn Newkirk, 1,2,3 Ed.D., Professor and Chairman of Department 
Hazel Anthony, 1,2 Ed.D., Professor and Associate Dean of the College of 
Home Economics 
Hazel Crain, 1,2 Ph.D., Assistant Professor, Development of Teaching Skills 
Shirley Kreutzi 1,2 Ed.D., Associate Professor, Development of Teaching Skills Lois Schwab, ,2 Ed.D., Associate Professor, Homemaker Rehabilitation 
Florence Walker, 1,2 Ph.D., Associate Professor, Home Management - Family 
Economics 
Food and Nutrition 
Hazel M. Fox, 1,2,3 Ph.D., Professor and Chairman of Department 
Constance Kies, 1,2 Ph.D., Professor, Nutrition 
Marie Knickrehm, 1,2 Ph.D., Professor, Institutional Administration 
Pauline Paul, 1,2,4 Ph.D., Professor, Food Science 
Diane Ruyack, 1,2 M.Sc., Instructor, Food Science 
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Human Development and the Family 
J. C. Woodward, 1,2,3 Ph.D., Professor and Chairman of Department 
Ruby Gingles, 1,2 M.Sc. Professor, Middle Age and Aging 
Violet Kalyan·Masih, 1,2 Ph.D., Assistant Professor, Cognitive Development (Piaget) 
Jacqueline Voss, 1,2 Ed.D., Assistant Professor, Parent Child Relationships 
Textiles, Clothing and Design 
Audrey Newton, 1,2,3 Ph.D., Professor and Chairman of Department 
Patricia Sailor, 1,2 Ph.D., Professor, Clothing Awareness and Perception 
Barbara Scruggs, 1,2 M.Sc., Assistant Professor, Consumer Textile Labeling 
Regional Stations 
Northeast Station, Concord, Nebraska 
Cal J. Ward, 2,3 Ph.D., Associate Professor and Superintendent of Station 
W. F. Fisher, 2,3 M.Sc., Assistant Professor, Agricultural Engineering 
R. D. Fritschen, 2,3 M.Sc., Associate Professor, Animal Science 
Russell S. Moomaw, 2,3 M.Sc., Assistant Professor, Agronomy 
George W. Rehm, 2,3 Ph.D., Assistant Professor, Agronomy 
Walter L. Tolman, 2,3 B.Sc., Assistant Professor, Animal Science 
North Platte Station, North Piatte, Nebraska 
Leo E. Lucas, 2,3 Ph.D., Professor and Superintendent of Station 
W. Neal Baxter, 2,3 M.Sc., Associate Professor and Associate Superintendent 
John B. Campbelj,2,3 Ph.D., Assistant Professor, Entomology 
D. C. Clanton, 2,J, Ph.D., Professor, Animal Science (Beef) 
D. M. Danielson( 2 Ph.D., Associate Professor, Animal Science (Swine) 
B. L. Doupnik, Jr., 2,3 Ph.D., Assistant Professor, Plant Pathology 
P. H. Grabouski, 2 B.Sc., Assistant Professor, Agronomy (Outstate Testing) 
C. M. Hibbs, 2 D.V.M., Ph.D., Associate Professor, Veterinary Science 
J. T. Nichols, 2,3 Ph.D., Associate Professor, Agronomy (Range Management) 
P. T. Nordquist, 2 Ph.D., Assistant Professor, Agronomy (Sorghum Breeding) 
Robert E. Perry, 2,3 M.Sc., Associate Professor, Agricultural Economics 
James L. Peters, 2,3 M.Sc., Assistant Professor, Information 
Myron G. A. Rumery, 2 B.Sc., Associate Professor, Animal Science (Beef) 
D. E. Smika, 2,5 Ph.D., Associate Professor, Agronomy (Soils) 
B. R. Somerhalder, 2,3 M.Sc., Associate Professor, Agricultural Engineering 
R. D. Uhlinger, 2 Ph.D., Associate Professor, Horticulture and Forestry 
R. G. White, 2,3 D.V.M., M.Sc., Assistant Professor, Veterinary Science 
G. A. Wicks, 2 M.Sc., Associate Professor, Agronomy (Weed Science) 
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Scotts Bluff Station, Mitchell, Nebraska 
J. L. Weihing, 2,3 Ph.D., Professor and Superintendent of Station 
l. W. Andersen, 2,3 Ph.D., Associate Professor and Assistant Superintendent 
F. N. Anderson, 1,2 M.Sc., Assistant Professor, Agronomy 
C. L. Ashburn, 2,3 B.Se., Associate Professor, Agricultural Economics 
L. A. Daigger, 2,3 M.Sc., Associate Professor, Agronomy 
C. R. Fenster, 2,3 B.Sc., Associate Professor, Agronomy 
D. W. Fonken" 2,3 M.Sc., Assistant Professor, Agricultural Engineering 
A. F. Hagen, L,3 M.Sc., Assistant Professor, Entomology 
R. H. Hatch 2,3 Ph.D., Assistant Professor, Animal Science 
E. D. Kerr, 2,3 Ph.D., Assistant Professor, Plant Pathology 
D. C. Kincaid, 2,5 Ph.D., Assistant Professor, Agricultural Engineering 
L. A. Nelson, 1,2 Ph.D., Assistant Professor, Agronomy 
D. S. Nuland, 2,3 M.Sc., Assistant Professor, Horticulture and Forestry 
Hollis Shull, 2,5 M.Sc., Associate Professor, Agricultural Engineering 
J. S. Webster, 2 M.Sc., Assistant Professor, Agronomy and Manager of Northwest 
Agricultural Laboratory 
South Central Station, Clay Center, Nebraska 
Charles L. Stonecipher, 2,3 Ph.D., Professor, Superintendent of Station 
Gary N. Dornhoff 2,3 Ph.D., Assistant Professor, Agronomy 
B. L. Doupnik, 2,3 Ph.D., Assistant Professor, Plant Pathology 
Kenneth D. Frank, 2,3 Ph.D., Assistant Professor, Agronomy 
U. S. Meat Animal Research Center, Clay Center, Nebraska 
K. E. Gregory 2,5 Ph.D., Director of Center 
G. L. Becker:) 2,5 B.Sc., Administrative Assistant 
T. E. Bond, ,5 Ph.D., Research Engineer 
L. L. Brownlee, 2,5 M.Sc., Farm Operations Manager 
R. K. Christenson, 2 Ph.D., Research Physiologist 
J. D. Crouse, 2,5 Ph.D. Food Technologist 
S. E. Echternkamp, 2,5 Ph.D., Research Physiologist 
H. A. Glimp, 2,5 Ph.D., Research Chemist 
R. H. Graham, 2,5 B.Sc., M.E., General Engineer 
J. E. Holste, 2,5 D. V.M., Staff Veterinarian 
R. D. Humphre:g 2,5 M.Sc., Sheep Operations Manager 
B. W. Knapp, 2, M.Sc., Statistician 
D. B. Laster, 2,5 Ph.D., Research Physiologist 
T. R. Lewis, 2,5 M.Sc., Acting Livestock Operations Manager 
C. R. Long, 2,5 Ph.D., Research Geneticist 
R. L. Sampson, 2,5 B.Sc., Assistant Sheep Operations Manager 
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C. L. Streeter, 2,5 Ph.D., Research Chemist 
G. F. Vanderbur, 2,5 B.Sc., Assistant to the Director 
University of Nebraska Field Laboratory, Mead, Nebraska 




4Leave of Absence 
5Cooperative, USDA 
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NEBRASKA AGRICULTURAL EXPERIMENT STATION 
RESEARCH PROJECTS 
Research projects are listed in order by subject matter departments. An asterisk 
(*) indicates that the project was discontinued in fiscal 1971-1972. 
Administration 
,-, General administration of federal grant funds research. E. F. Frolik and 
H. W. Ottoson. 
* 1-2 The planning and coordination of cooperative regional research. H. W. 
Ottoson. 
* 1-3 Administration of federal grant marketing research funds. H. W. 
Ottoson. 


















Farm business and enterprise analysis. A. W. Epp. 
An economic analysis of the farm real estate market in Nebraska. J. O. 
Greer. 
Economic and legal factors in providing, using and managing water 
resources in agriculture. L. K. Fischer. 
Economics of beef production in range areas of Nebraska. A. W. Epp. 
Implications of the European common market for midwestern 
agriculture. J. G. Kendrick. 
Adjustment opportunities for wheat farms. G. T. Vollmar. 
An economic evaluation of new technological developments in the 
swine industry and alternative systems of producing swine in Nebraska. 
P. A. Henderson. 
Dairy market adjustment problems in the North Central region. T. A. 
Evans. 
Long run adjustments in livestock market organization in the North 
Central region. J. G. Kendrick and J. B. Hassler. 
Economic growth of Nebraska farm and ranch firms. J. B. Hassler. 
Least cost formulation of recommended livestock and poultry rations. 
J. G. Kendrick and Foster G. Owen. 
Feed~1 ivestock sector: data relevance and information service programs. 
J. 8. Hassler and J. W. Trierweiler. 
An economic appraisal of input purchasing in feeding, buying, and 
selling of cattle. R. D. Johnson. 
Potential changes in the retail structure of farm input markets 
associated with the development of farm service centers. D. L. 
Helgeson, P. E. Nelson, Jr., and D. G. Anderson. 
Geographic differentials in railroad rates and services: implications for 
Nebraska agriculture. D. G. Anderson. 












Economic and institutional arrangements for viable rural communities 
in Nebraska. Paul Gessaman, Maurice Baker. 
The economics of institutional arrangements for viable rural 
communities in the Great Plains. M. Baker, P. Gessaman. 
Alternative systems of vertical coordination in producing and marketing 
feeder cattle. James Kendrick. 
Agricultural factor markets and buyer seller procurement strategies. 
Dale Anderson, Paul Lytle. 
Systems analysis of the economics of grain marketing. Michael Turner. 
I mpact of changing transportation systems on local grain and farm 
supply firms. Dale Anderson. 
Least-cost systems for harvesting, conditioning and storing 
high-moisture feed grains in Nebraska. Paul Lytle, Michael Turner. 
Impact of public policies on Nebraska's agricultural and rural 
development. James Kendrick. 
Marketing efficiency and growth potential of hogs-western cornbelt. 
Ralph Johnson. 
Agricultural Engineering 
11-1 Evaluation of belt and drawbar performance characteristics of new 
tractors. L. F. Larsen. 
11-2 Use of radio-frequency energy for insect control and conditioning of 
farm products. S. O. Nelson. 












Cross, E. A. Olson. 
The integration of machine operations and cultural practices in irrigated 
agriculture. B. R. Somerhalder. 
Engineering phases of land treatment related to soil storage and use 
efficiency of rainfall. H. D. Wittmuss. 
The mechanics and measurement of soil tillage. G. W. Steinbruegge. 
Thermogenic properties and nutrient retention of grain at different 
moisture levels during storage. O. E. Cross. 
Operations research on mechanized systems for cutting, curing and 
handling hay. G. M. Petersen. 
Operator comfort, health and safety in mobile agricultural operations. 
G. W. Steinbruegge. 
Engineering analysis and development of systems for processing and 
handling meats and meat products. T. L. Thompson and R. W. 
Mandigo. 
Environmental design criteria for livestock housing. J. A. DeShazer. 
Swine housing environment. J.A. DeShazer and R. D. Fritschen. 
Management and control of beef feedlot waste. C. B. Gilbertson and O. 
E. Cross. 




























Utilization of livestock waste to abate pollution. O. E. Cross, A. P. 
Mazurak and Leon Chesnin. 
Allowable pollutional loads for fish and utilizing animal waste for fish 
production. O. E. Cross. 
Dynamics and energetics of the soil plant-atmosphere continuum 
(SPACI_ W_ E. Splinter, N. A. Rosenberg and J. D. Eastin_ 
Temporary storage of high-moisture feed grains. T. L. Thompson and 
M_ G. Boosalis. 
Animal waste management with pollution control. O. E. Cross. 
Grain processing and handling systems. Norman Teter. 
Electrically propelled irrigation system electrical components and 
wiring problems. M. L. Mumgaard, L. E. Stetson. 
Recharge of aquifers for purpose of irrigation withdrawal. D. M. 
Manbeck. 
Agronomy 
Determination and application of principles of corn improvement. W. 
A. Compton. 
Improvement and evaluation of oats and barley. J. W. Schmidt. 
Developing and applying principles of alfalfa improvement. W. R. Kehr. 
Cultural, ecological and physiological studies with various agronomic 
crops. A. D. Flowerday. 
Chemical and cultural control of weeds. O. C. Burnside. 
I mprovement of forage grasses by breeding and the propagation and 
evaluation of new strains and experimental varieties of grasses. L C. 
Newell. .. 
A study of the adaptation, improvement and culture of grain and forage 
sorghums. P. T. Nordquist. 
Mineralogical, physical and chemical characterization of Nebraska soils 
in relation to their genesis, classification and mapping. D. T. Lewis. 
Selection, breeding and testing of soybeans for productivity, high oil 
and protein content for industrial farm utilization. J. H. Williams. 
Soil properties in relation to fertilization of leguminous crops. R. C. 
Sorensen and G. A. Peterson. 
Soil management practices under non· irrigated and irrigated systems of 
farming in Nebraska. R. A. Olson. 
I nfluence of mineral nutrient balance on growth and composition of 
crops. Leon Chesnin. 
Development and utilization of improved pasture techniques for the 
evaluation of forage grasses. E. C. Conard. 
Genetic breeding and physiological investigations of sweetclovers. H. J. 
Gorz. 
Pasture weed control. M. K. McCarty. 
Cytogenetic studies on wheat. Rosalind Morris. 
Fate of applied nitrogen in relation to type of carrier and time and 
method of application. R. A. Olson. 
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12-45 Chemical. morphological and nutritional changes occurring in Great 

























Equip, staff and operate a laboratory to study wheat quality problems 
and evaluate the quality characteristics of new experimental wheat 
strains. P. J. Mattern. 
Quantitative inheritance studies utilizing statistical genetic techniques 
on corn. C. O. Gardner. 
Chemical genetics on the metabolism of coumarin and related 
compounds in sweetclover. F. A. Haskins. 
Sulphur deficiency and its control in relation to soil properties, cultural 
practices and crop requirements. R. C. Sorensen. 
Breed, test and evaluate quality of wheat varieties for Nebraska. V. A. 
Johnson. 
Studies of morphological, anatomical and physiological characteristics 
that determine yield and agronomic performance in wheat. V. A. 
Johnson. 
Effect of raindrops on the detachability of soil particles. A. P. Mazurak. 
Life history studies of important pasture and rangeland weeds. M. K. 
McCarty. 
Influence of bench leveling on the physical and chemical properties of 
soil and on plant growth. A. P. Mazurak. 
The feasibility, economic potential and production of hybrid wheat 
varieties. J. W. Schmidt. 
Physiological processes in relation to growth and development of 
sorghum. J. D. Eastin. 
Seed production of breeding lines of insect pollinated legumes. W. R. 
Kehr. 
Soils, pesticides and the quality of water. T. L. Lavy. 
The introduction, multiplication, preservation and evaluation of new 
plants for industrial and agricultural utilization. W. R. Kehr and L. C. 
Newell. 
Subsoil chemical properties in relation to nutrient requirements of field 
crops. G. A. Peterson. 
Evaluation of water and soil pollution from cattle feedlots in Nebraska. 
T. M. McCalla. 
Study of phytotoxic substances in plant residues and microorganisms 
and their effect on plant growth. T. M.McCalia. 
Field crop variety evaluation. A. F. Dreier. 
Systems of weed control. Alexander Martin. 
Nutrient enrichment of waters by soils and sediments. R. A. Olson. 
Physiological investigations of forage plants. L. E. Moser. 
Soil factors and mineral nutrient uptake by plants. R. C. Sorensen. 
Utilization and disposal of waste products and pollutants in soil. Leon 
Chesnin. 
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12-82 Study of certain ecological and physiological factors and management 
practices in relation to pasture production. E. C. Conard and Terry J. 
Klopfenstein. 






















The nature of genetic variability in gene pools of swine. P. J. 
Cunningham. 
Beef carcass evaluation. V. H. Arthaud. 
Breeding tests of population genetic theory. C. T. Blunn. 
Dietary factors affecting the utilization of protein and energy sources 
by swine during the pre-weaning growth period. E. R. Peo, Jr. 
Factors influencing the utilization of protein and energy sources by 
beef cattle. T. J. Klopfenstein. 
The feeding value of complete ensiled rations. T. J. Klopfenstein. 
Influence of energy intake on reproductive performance in swine. D. R. 
Zimmerman. 
The development and improvement of laboratory methods for 
determining forage quality. T. J. Klopfenstein. 
Mineral metabolism in swine. E. R. Pea, Jr. and L. E. Moser. 
Evaluation of pork products and accelerated processing methods. R. W. 
Mandigo. 
Physiological mechanisms in bovine reproduction. E. F. Ellington. 
The effect of genetic variability and pre-slaughter environment on pork 
carcass characteristics. L. E. Lucas and R. W. Mandigo. 
Effect of composition, distribution and quantity of lipids on meat 
quality. V. H. Arthaud. 
Production and marketing of superior lamb carcasses. T. H. Doane, P. J. 
Cunningham and R. W. Mandigo. 
Beef cow management in eastern Nebraska. John K. Ward. 
Genetic improvement of efficiency in the production of quality pork. 
P. J. Cunningham. 
Improving dairy cattle through breeding, with special emphasis on 
selection. Mogens Plum. 
Influence of hormone administration on reproductive performance in 
the laboratory rat. A. B. Schultze. 
Efficiency of feed utilization by dairy cattle. F. G. Owen and R. D. 
Appleman. 
Dairy herd management. R. D. Appleman. 
Veterinary Science 
14-1 Laboratory diagnosis and examination of specimens from the field. O. 
D. Grace. 
14-2 Diseases of young pigs. N. R. Underdahl. 



























Shipping fever of cattle. M. J. Twiehaus. 
Disease study and control in specific pathogen free herds. M. J. 
Twiehaus. 
Epizootiology of specific pathogen free (SPF) pigs on controlled farms. 
N. R. Underdahl and O. D. Grace. 
Gastrointestinal transfer of proteins. L. C. Payne. 
Immunological properties of parasite enzymes in sheep and swine. 
Marvin Rhodes. 
Diseases of the central nervous system of domestic animals. C. A. 
Mebus. 
Bovine respiratory diseases. Ernest Stair. 
Biochemistry and Nutrition 
Naturally occurring enzyme inhibitors and their nutritional significance 
with particular reference to raw soybeans. R. L. Borchers. 
Harvesting, processing and evaluation of forages and other crops. R. L. 
Ogden. 
Analytical advisory and service laboratory and extension activities. R. 
M. Hill. 
Physico-chemical properties at the molecular level of surfaces of 
biologically important proteins. R. M. Hill. 
Biochemistry of plant diseases and disease resistance. J. M. Daly. 
Metabolism and biological function of lipids. H. W. Knoche. 
Chemistry and metabolism of proteins. F. W. Wagner. 
Biological nitrogen fixation. R. V. Klucas. 
Biochemical mechanisms of susceptibility and resistance and the causes 
of damage to corn from southern leaf blight. J. M. Daly and L. D. 
Dunkle. 
Food Science and Technology 
Microenvironment of liquid food handling equipment. R. B. Maxcy. 
Dairy plant management. T. A. Evans. 
Study and modification of milk fat by controlled lipase action for its 
use in foods. K. M. Shahani. 
Detection and control of flavor changes of foods. R. G. Arnold. 
Effect of various processing techniques on the physico-chemical 
properties of food proteins. L. D. Satterlee. 
The effect of processing on potentially toxic microorganisms and 
metabolites in foods. Loyd Bullerman. 
Irradiation processing of foods for quality protection. R .. B. Maxcy. 
Food processing influences on nutrient composition. T. E. Hartung. 
Entomology 
17·2 Arthropod transmission of plant disease pathogens. Robert Staples. 











The photosensitivity in insects. H. J. Ball. 
I nvestigations of field bean insects with emphasis on the western bean 
cutworm, Loxagrotis albicosta. A. F. Hagen. 
Trace levels of pesticide residues in agricultural commodities in 
marketing channels. H. J. Ball. 
Biology and control of insect pests affecting livestock and man. C. M. 
Jones. 
Field and laboratory investigations of insecticides. K. P. Pruess. 
Studies of the biotypes of the European corn borer. R. E. Hill. 
Biology, ecology and control of insects affecting corn. R. E. Hill, J. D. 
Munson and H. J. Ball. 
Anatomy and histopathology of Nebraska pest insects. T. J. Helms. 
Biology and integrated control of the greenbug on sorghums and small 
grains. Robert Staples, J. D. Munson and T. J. Helms. 
Studies of the European corn borer-feasibility of genetic manipulation 
to control the species. R. E. Hill. 
Information 
















Horticulture and Forestry 
Bean breeding and genetics. D. P. Coyne. 
Improvement of vegetable crops. D. P. Coyne, R. B. O'Keefe 
Improvement of potatoes. R. B. O'Keefe. 
Evaluation of varieties and cultural practices in vegetables. D. S. 
Nuland. 
Agroclimatic parameters to define the growing season of selected 
vegetables in Nebraska. R. E. Neild. 
Windbreak shelter effects. W. T. Bagley. 
Effect of temperature extremes on growth and development of plants. 
E. J. Kinbacher. 
Bacterial diseases of beans. D. P. Coyne. 
Tree Breeding. W. T. Bagley and D. P. Coyne. 
Forest tree improvement through selection and breeding. Phase III. R. 
A. Read and W. T. Bagley. 
Adaptation, improvement and management of turfgrasses and other 
ground covers for Nebraska. E. J. Kinbacher. 
Collection, propagation, culture, evaluation and maintenance of plant 
materials for landscaping. Sotero Sa'iac. 
Measure evapotranspiration and photosynthesis to evaluate techniques 
for improvement of water use. N. J. Rosenberg. 
Physiological and biochemical responses of plants to internal water 
potentials. E. J. Kinbacher, C. Y. Sullivan and J. D. Eastin. 
Factors affecting post·harvest market quality of processed potatoes. R. 















Plant disease survey and special investigations. Plant Pathology staff. 
Purification and characterization of plant viruses. J. S. Semancik. 
Fundamental studies on root diseases of plants. M. G. Boosalis. 
Diseases of forest and shade trees, G. W. Peterson. 
Plant pathology outstate testing_ D. S. Wysong, J. L. Weihing. 
Electron microscopy in agricultural research. M. K. Brakke. 
Epidemiology of vegetable diseases in Nebraska. J. R. Steadman. 
Biology and control of bacterial diseases of crops. M. L. Schuster. 
Physiology of fungal spore germination. J. W. Van Etten. 
Bacteriocins and bacteriophages of soybean bacterial pathogens. A. K. 
Vidaver. 
Interactions of soybean bacterial pathogens and their antagonists. A. K. 
Vidaver, J. R. Steadman and M. G. Boosalis. 
Biological and physiological aspects of corn and sorghum diseases. 
Larry D_ Dunkle. 
Poultry Science 
22~3 Physiological and physical response of poultry to environmental 
variables. F. B. Mather. 
22-5 Nutrient interrelationships, feed additives and mineral sources in 
poultry diets. T. W. Sullivan. 
22·10 Factors affecting the quality and characteristics of poultry meat 
products. G. W. Froning. 
22-12 The role of physiological food intake regulators in poultry. E. W. 
Gleaves. 
22-14 Factors affecting quality (physical, chemical and microbiological) in 
eggs and egg products. T. E. Hartung and G. W. Froning. 
22·15 Decomposition and dispersion of excreta from laying hens and turkeys. 
T. E. Hartung and O. E. Cross. 
22-17 Physiological responses of chickens to varying environments. F. B. 
Mather and J. A_ DeShazer_ 
22-18 Improved processing and utilization of poultry products. G. W. 
Froning, R. Dam and T. E. Hartung_ 
Statistical Laboratory 
23·1 Applications of statistics to research in agriculture. W. M. Schutz. 
Agri cultura I Education 
24-6 The anatomy of decision making as it relates to occupational and 
educational choices of rural youth. J. T. Horner. 
*24·10 Evaluation of the honors program in the College of Agriculture-a four 
year course. V. G. Williams and R. D. Dillon. 
24-11 The survey of attitudes of agricultural students. V. G. Williams and R. 
D. Dillon. 
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24-12 Automated instruction vs. lecture demonstration in agricultural 
mechanics. U. E. Wendorff and R. L. Peterson 
24-14 New clientele and programs needed for occupational education in 
agriculture. R. D. Dillon. 
Northwest Agricultural Laboratory 
40-4 Engineering systems for water control in crop production. J. C. Steele, 
D. M. Manbeck. 
Northeast Station 
42-1 Influence of certain housing and management regimes on confinement 












North Platte Station 
Development of principles and practices of weed control for Nebraska. 
G. A. Wicks. 
Relating nutrition and management to growth and development in 
programming pork production. D. M. Danielson. 
Relation of cropping and tillage practices to crop production and 
maintenance of soil fertility under dryland conditions. D. E. Smika. 
Range livestock nutrition. D. C. Clanton. 
Animal disease surveillance in western Nebraska. R. G. White and C. M. 
Hibbs. 
Determining nutritive value of forages with beef cattle. D. C. Clanton. 
Development of ornamental plants for Nebraska as a Great Plains state. 
R. D. Uhlinger. 
Economic analyses of irrigated grain and forage production in west 
central Nebraska. R. E. Perry. 
Injurious insects affecting livestock in Nebraska. J. 8. Campbell. 
Irrigated pasture investigations. James Nichols. 
Agricultural production systems for the Nebraska Sandhi lis. Leo E. 
Lucas. 
Scotts Bluff Station 
44-2 Dry bean variety test. F. N. Anderson. 
44-3 Maximum production of crops under irrigation in western Nebraska. F. 
N. Anderson. 
44-4 Fertilizer and manure application for production of continuous corn. F. 
N. Anderson. 
44-5 Small grain investigation. L. A. Daigger and Lenis A. Nelson. 
44-6 Alfalfa variety testing and corn testing. F. N. Anderson and Lenis A. 
Nelson. 
44-7 Effects of high rates of phosphate fertilization on the production of 
corn. F. N. Anderson. 
44-10 Fertilizers for sugar beet production. F. N. Anderson. 
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44-11 Development of dryland cropping systems for western Nebraska. C. R. 
Fenster. 
44-12 Improvement of millet production by breeding and cultural studies. 
Lenis A. Nelson. 
44-13 Biology and control of insect pests of western Nebraska. Arthur Hagen. 
Mead Field Laboratory 
45-1 Field laboratory development. Warren W. Sahs. 
United States Meat Animal Research Center 
46·1 Clay Center development. K. E. Gregory. 
46·2 Improvement of beef cattle through breeding methods. R. N. Koch, G. 
E. Dickerson and L. V. Cundiff. 
46-3 Improvement of beef cattle through breeding methods. L. V. Cundiff, 
G. E. Dickerson and R. M. Koch. 
South Central Station 
48-1 I rrigated row crop production systems in South Central Nebraska. 
Kenneth D. Frank. 







Homemakers self-imposed work standards. F. S. Walker. 
Consumer practices and the use of cooking tops. F. S. Walker. 
Rehabilitation of handicapped women. Lois O. Schwab. 
A teaching-learning design for specific areas of home economics in 
secondary school and extension programs in rural Nebraska. Shirley 
Kreutz. 
Developing technical skills of teaching. H. M. Crain. 








Minimum cost formulation of menus. M. E. Knickrehm. 
Metabolic interrelationships affecting nutrient energy requirements of 
humans. Constance Kies. 
Nutritional status of population groups. Hazel Fox. 
Influence of heat on the fibrous proteins of beef muscle. Pauline Paul. 
Interrelationships of amino acids and vitamin utilization. Constance 
Kies and Hazel Fox. 
Nutritional interrelationships in lipid metabolism. Constance Kies and 
Hazel Fox. 
Changes in food practices for better nutrition. Hazel Fox. 
23 
Human Development and the Family 
93-7 Factors affecting patterns of living in disadvantaged families. J. C. 
Woodward. 
93-8 Loneliness and solitude-phenomena, incidence and factorial 
relationships. J. C. Woodward. 
93·9 Helping the disadvantaged and educationally retarded child of the 
Indian. V. Kalyan-Masih. 
93-10 Perceived parent-child relationships, parent-child value systems, and 
personality development. J. H. Voss. 
Textiles, Clothing and Design 
94-2 Factors affecting clothing purchase decisions. Audrey Newton. 
94-3 Analysis of fabric dimension related to serviceability. B. J. Scruggs. 
94-4 Study of perception, creativity and other factors as they relate to 
design. Audrey Newton. 
94-5 Developmental aspects of clothing awareness. P. J. Sailor. 
EXPERIMENT STATION PUBLICATIONS 
Eighty·Fifth Annual Report (70 pages). Presented to the Governor, 
November 17,1971. 1,500 copies. 
Nebraska Experiment Station Quarterly, Summer, 1971 (27 pages). 13,500 
copies. 
Nebraska Experiment Station Quarterly, Fall, 1971 (28 pages). 11,000 
copies. 
Nebraska Experiment Station Quarterly, Winter, 1972 (24 pages). 11,000 
copies. 
Nebraska Experiment Station Quarterly, Spring, 1972 (24 pages). 12,500 
copies. 
Bulletins 
515. Tillage Practices in Western Nebraska with a Wheat·Sorghum·Faliow 
Rotation (23 pages). C. R. Fenster and T. M. McCalla. 3,000 copies. 
516. "Emerson" The New Large·Seeded Great Northern Dry Bean Variety 
Tolerant to Bacterial Wilt Disease (11 pages). Dermot P. Coyne and M. 
L. Schuster. 3,000 copies. 
517. The Production of Upland Hay in the Sandhi lis of Nebraska (13 pages). 
Donald F. Burzlaff and Donald C. Clanton. 2,500 copies. 
518. White Mold Disease of Field Beans in Nebraska (10 pages). J. R. 
Steadman, E. D. Kerr and J. L. Weihing. 2,500 copies. 
519. Vegetable Gardening in Nebraska (18 pages). R. E. Neild. 5,000 copies. 
520. An Economic Evaluation of Alternative Marketing Methods for Fed 
Cattle (73 pages). Ralph D. Johnson. 3,000 copies. 
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Reprinls (Bulletins) 
428. Chrysanthemum Improvement (24 pages). Glenn Viehmeyer and Roger 
D. Uhlinger. 2,000 copies. 
494. Farm Partnerships for Nebraska (15 pages). Steven McWhorter. 1,000 
copies. 
509. Recommended Methods for the Analysis of Eggs and Poultry Meat-An 
Annotated Bibliography (71 pages). R. Dam. G. W. Froning and J. H. 
Skala. 2,000 copies. 
511. A Guide for Optimizing Levels of Feeding Dairy Cows (13 pages). F. G. 
Owen and C. R. Hoglund. 3,000 copies. 
512. Effects of Vertical Integration on Profitability of Ammonia and 
Solution Fertilizer Retained by Cooperatives (37 pages). R. K. Rudel 
and R. G. Walsh. 500 copies. 
Circulars (Revised) 
105. PenstE'men in Your Garden (31 pages). R. D. Uhlinger and Glenn 
Viehmeyer. 2,000 copies. 
Research Bulletins 
243. Place Discrimination in Rail Shipments of Wheat From Great Plains 
Origins (52 pages). Dale G. Anderson and Brian L. Mariska. 1,500 
copies. 
244. Differential Effects of Technological Change on Midwestern Agriculture 
(72 pages). Allen C. Wellman. 1,500 copies. 
245. Results of the First International Winter Wheat Performance Nursery 
(84 pages). J. E. Stroike, V. A. Johnson, J. W. Schmidt and P. J. 
Mattern. 2,500 copies. 
246. Trees and Shrubs for Noise Abatement (77 pages). David I. Cook and 
David F. Van Haverbeke. 4,200 copies. 
247. Effect of Fertilization and Management on the ProductiQn of 
Bromegrass in Northeast Nebraska (27 Pages). G. W. Rehm, W. J. 
Moline, E. J. Schwartz and R. S. Moomaw. 1,500 copies. 
249. Residential Environment Studies Relevant For Research Programs (39 
pages). Editor, Florence S. Walker. 1,500 copies. 
250. Date of Planting Studies of Winter Wheat and Winter Barley in Relation 
to Root and Crown Rot Grain Yields and Quality (32 pages). C. R. 
Fenster, M. G. Boosalisand J. L. Weihing. 1,500 copies. 
Reprints (Research Bulletins) 
246. Trees and Shrubs for Noise Abatement (77 pages). David I. Cook and 
David F. Van Haverbeke. 3,000 copies; 3,000 copies; 3,000 copies. 
Tractor Test Re ports 
Nebraska Tractor Test Data 1972 (57 pages). 15,000 copies. 
2S 
Report of individual tractors tested during period of July 1, 1971 to June 
30,1972. Nebraska Tractor Tests 1073-1089,1091·1101. 56,000 copies. 
Reprints of individual tests: 965, 1,000 copies; 966, 1,000 copies. 
Outstate Testing Circulars 
145. Nebraska Varietal Tests of Fall·Sown Small Grains 1971 (31 pages). A. 
F. Dreier, J. W. Schmidt, P. H. Grabouski, R. S. Moomaw and L. A. 
Nelson. 4,000 copies. 
146. Nebraska Spring Small Grain Variety Tests 1971 (24 pages). A. F. 
Dreier, J. W. Schmidt, R. S. Moomaw, L. A. Nelson and J. S. Webster. 
3,800 copies. 
147. Nebraska Corn Performance Tests 1971 (59 pages). A. F. Dreier, P. H. 
Grabouski and R. S. Moomaw. 8,500 copies. 
148. Nebraska Grain Sorghum Performance Tests 1971 (40 pages). A. F. 
Dreier, P. T. Nordquist, P. H. Grabouski, R. S. Moomaw and L. A. 
Nelson. 6,000 copies. 
Nebraska Experiment Station Quarterly Articles 
Effects of Parathion on Young Pheasants. eart W. Wolfe, William L. Baxter 
and J. D. Munson. Vol XVIII (2)4·6. 
Controlling Corn Rootworm by Killing the Beetles. Roscoe E. Hill and 
Donald E. Short. Vol XVIII (2) 7·B. 
The Alfalfa Weevil. W. R. Kehr and G. R. Manglitz. Vol XVIII (2) 9·11. 
Using the Corn Crop In Case of Blight Damage. F. G. Owen. Vol XVIII (2) 
12·15. 
Ranchers Adopt Aerial Spraying for Flies. Fred M. Schmidt. Vol XVIII (2) 
15-16. 
When Should Soybeans be Sold? Gary W. Lentz. Vol XVIII (2)16·19. 
Beef Feedlot Research. Terry Klopfenstein. Vol XVIII (2) 20.21. 
Who Gets The Water. Carl B. Lewis and A. W. Epp. Vol XVIII (2) 22·24. 
Football Coaches as Nutrition Educators. Sandra Hinze and Constance Kies. 
Vol XVIII (3)25·26. 
Nebraska's Oldest Vegetable Crop. R. E. Neild and Wayne C. Whitney. Vol 
XVIII (2) 26·27. 
New Breeding Systems for Sorghum Improvement. C. O. Gardner, P. T. 
Nordquist and W. M. Ross. Vol XVIII (3)4·5. 
Zoning in Rural Nebraska. Paul H. Gessaman and Douglas D. Duey. Vol 
XVIII (3) 6-9. 
Using Small Grains for Forage. P. Grabouski and W. J. Moline. Vol XVIII (3) 
9·12. 
Take the "Bite" Out of Hemp Dogbane. Loyd Young, J. C. Cranfill and 
Laren R. Robison. Vol XVIII (3) 13-15. 
Total Perspective .•. New Potato Research. Robert B. O'Keefe. Vol XVIII (3) 
17·19. 
Capital Requirements in Nebraska Agriculture. Philip A. Henderson. Vol 
XVIII (3) 20.23. 
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Fertilizing for Corn Silage. D. H. Sander. Vol XVIII (3) 23-26. 
Insecticide-Starter Fertilizer Mix Controls Rootworms, Derril Munson. Vol 
XVIII (3) 26-27. 
What is Protein Value of Breakfast Cereals? Constance Kies and Hazel Fox. 
Vol XVIII (4) 2-4. 
New Nebraska Industry Proposed. Earl W. Gleaves, T. E. Hartung, G. W. 
Froning and R. J. Mertens. Vol XVIII (4) 5-8. 
Birth Defects in Calves. C. M. Hibbs, H. W. Leipold and R. Gene White. Vol 
XVIII (4) 9-11. 
Purple Ribbons ... Friend or Foe of 4-H? Jacqueline Voss. Vol XVIII (4) 
12-16. 
How Farm Accidents Happen. Rollin Schnieder, Robert J. Florell, Dale 
Baker and Richard Lorah. Vol XVIII (4) 16-17. 
Applied Nitrogen-Where Is It? Louis A. Daigger, D. H. Sander and G. A. 
Peterson. Vol XVIII (4) 18-20. 
How Much Pollution From Fertilizers? E. C. Seim, P. N. Mosher and R. A. 
Olson. Vol XVIII (4) 20-23. 
The Nebraska Way ... A "People's" Station. Cal J. Ward. Vol XIX (1) 4-7. 
What Might Herbicide Bans Do To Nebraska Cash Grain Farm? Herman W. 
Delvoand GlenJ. Vollmar. Vol XIX (1) 7-11. 
Control of Petunia Wilt. J. L. Weihing, M. L. Schuster and J. H. Riesselman. 
Vol XIX (1) 11-13. 
Cultural Practices for Corn Silage Production. O. H. Sander and John Muir. 
Vol XIX (1) 13-15. 
White Mold Disease of Field Beans in Nebraska. J. R. Steadman, E. D. Kerr 
and J. L. Weihing. Vol XIX (1) 16-18. 
Fertilizing Native Range. D. F. Burzlaff and L. A. Daigger. Vol XI X (1) 
19-20. 
Double Cropping Soybeans after Winter Wheat. J. H. Williams, J. L. Hughes 
and H. D. Wittmuss. Vol XI X (1) 21-23. 
Departmental Reports 
Department of Agricultural Economics 
Report Number 57, Feed Grain and Soybean Flows From Nebraska Origins: 
1969. Dale G. Anderson and Sterling Breuer. 
Report Number 58, Wheat and Rye Flows From Nebraska Origins: 1969. 
Dale G. Anderson and Sterling Breuer. 
Report Number 59, Livestock Marketing, What Small Feeders Are Doing In 
Nebraska. Allen C. Wellman and Jeffery L. Jorgensen. 
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Department of Agricultural Education 
Report Number 36, Summaries of Studies in Agricultural 
Education ... 1970-71. J. T. Horner 
Report Number 37, Cooperative Vocational Education in Small Schools. J. 
T. Horner. 
Department of Horticulture and Forestry 
Report Number 89, Lysimetric and Energy Balance Determination of 
Slat-Fence and Tree Windbreak Effects on Water Use Efficiency Under Irrigated 
and Dryland Conditions. David R. Miller. 
Report Number 91, Simultaneous Determination of Short-Period 
Photosynthesis and Evapotranspiration. Norman J. Rosenberg. 
Report Number 92, Outstate Testing Report. R. B. O'Keefe and Horticulture 
and Forestry staff. 
Report Number 93, Vegetable Research Report-1971 Summary. D. P. 
Coyne and Horticulture and Forestry staff. 
Department of Poultry Science 
Report Number 71-9-1, A Review of Turkey Breeder Management Practices, 
Problems and Summary of Recommendations. E. W. Gleaves, F. B. Mather, T. E. 
Hartung, G. W. Froning and T. W. Sullivan. 
Report Number 72-1-1, Analysis of An Unusual Disease Problem in a 
Commercial Egg Production Flock. E. W. Gleaves. 
Report Number 72-4·2, Effect of Certain Feed Ingredients on Egg Flavor. E. 
W. Gleaves, G. W. Froning, L. B. Bullerman, H. L. Burrus and D. P. Holder. 
Statistical Laboratory 
Report Number 8, A Program to Construct Orthogonal Polynomials Given 
Arbitrary Weighting and Spacing. A. M. Parkhurst. 
Miscellaneous Publications 
MP 26 Theoretical Gains for Different Population Improvement Procedures (22 
pages). L. T. Empig, C. O. Gardner and W. A. Compton. 1,500 copies. 
MP 27 Author's Guide (31 pages). Grant I. Johnson, J. P. Holman and Ralston 
J. Graham. 1,000 copies. 
North Central Regional Publications 
NCR 207 Predicting Seed Yield of Alfalfa Clones. Published at South Dakota 
State University. 
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NCR 208 Major Financial Decisions and Crises in the Family Life Span. 
Published at Purdue University. 
NCR 210 Factor Analysis of the Market Structure of the Fluid-Milk Bottling 
Industry in the North Central Region. Published by Iowa State 
Un iversi ty. 
Journal Series 
(Technical Articles and Papers Published or Submitted for Publication) 
2136. Effects of Quantitative Variation in Nonspecific Nitrogen 
Supplementation of Corn, Wheat, Rice and Milk Diets for Adult Men. 
Constance Kies, Hazel Metz Fox and Shirley Chu~Shya Chen. Cereal 
Chemistry. v49(1) :26-33, January-February, 1972. 
2466. Comparison of Full and Half-Sib Reciprocal Recurrent Selection. L. P. 
Jones, W. A. Compton and C. O. Gardner. Theoretical and Applied 
Genetics. v41 :36-39, 1971. 
2746. Movement of Nitrates Under Irrigated Agriculture. D. M. Edwards, P. E. 
Fischbach and L. L. Young. Transactions of the American Society of 
Agricultural Engineers. v15(1) :73-75, 1972. 
2755. Efficiencies of an Automated Surface Irrigation System With or 
Without a Runoff Re-Use System. P. E. Fischbach and B. R. 
Somerhalder. Transactions of the American Society of Agricultural 
Engineers. v14(4):717-719, 1971. 
2760. Monozygotic Bovine Twin Efficiency Values. J. K. Ward, T. J. 
Klopfenstein, R. K. Christenson, Walter Woods and Larry Rittenhouse. 
Journal of Animal Science. v32(6):1262-1267, June, 1971. 
2805. Neonatal Calf Diarrhea of a Viral Etiology. C. A. Mebus, N. Underdahl, 
E. L. Stair and M. J. Twiehaus. Proceedings of the Sixth International 
Conference on Cattle Diseases, American Association of Bovine 
Practitioner. 442-446, 1971. 
2817. Aerial ULV and LV Applications of Insecticides for Control of the 
Stable Fly and the Horn Fly. J. B. Campbell and E. S. Raun. Journal of 
Economic Entomology. v64(5): 1170-1173, October, 1971. 
2855. Selective Control of Weeds in Proso Millet with Herbicides. P. H. 
Grabouski. Weed Science. v19(3):207-209, May, 1971. 
2863. Shelter-Effects on Microclimate, Growth and Water Use by Irrigated 
Sugar Beets in the Great Plains. K. W. Brown and Norman J. Rosenberg. 
Agricultural Meteorology. v9:241-263, 1971-72. 
2873. Efficacy of Insecticides and Methods of Insecticidal Application for 
Control of Stable Flies in Nebraska. John B. Campbell and John F. 
Hermanussen. Journal of Economic Entomology. v64(5): 1188-1190, 
October, 1971. 
2886. A New Procedure to Develop Hybrid Butternut Squash Relatively 
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Stable for Fruit Shape. Dermot P. Coyne. Horticultural Research. v2: 
183-187,1971. 
2912. Simulated and Experimental Performance of Temperature·Control 
Systems for Chilled High·Moisture Grain Storage. T. L. Thompson, L. 
G. Villa and O. E. Cross. Transactions of the American Society of 
Agricultural Engineers. v14(3) :554-559, 1971. 
2913. Thermogenic Properties and Nutrient Retention of Corn at Different 
Moisture Levels During Storage. O. E. Cross and T. L. Thompson. 
Transactions of the American Society of Agricultural Engineers. 
v14(4):665-668,1971. 
2914_ Methods of Removing Settleable Solids From Outdoor Beef Cattle 
Feedlot Runoff_ C. B. Gilbertson, T. M_ McCalla, J. R. Ellis and W. R. 
Woods. Transactions of the American Society of Agricultural Engineers. 
v14(5) :899-905, 1971. 
2918. Use of Caissons for Sampling Chemical and Biological Conditions 
Beneath a Beef Feedlot_ L. F. Elliott, T. M. McCalla, N. P. Swanson and 
F. G. Viets, Jr. Transactions of the American Society of Agricultural 
Engineers. v14(6):1018-1019, 1971. 
2938. Influence of Dietary Cupric Sulfate on the Response of Young Turkeys 
to Penicillin-Streptomycin (1 :3). T. E. Bowen and T. W. Sullivan. 
Poultry Science Journal. v50( 1) :273-278, January, 1971. 
2953. Comparison of Biology of Anholocyclic and Holocyclic Strains of the 
Spotted Alfalfa Aphid in Nebraska. James M. Schalk. Journal of 
Economic Entomology. v64(6):1549-1550, December, 1971. 
2960. Perception of Line In Clothing. Patricia J. Sailor. Perceptual and Motor 
Skills. v33:987-990, 1971. 
2963_ Effect of),-Irradiation on Bovine and Human Milk Lysozymes. R. R. 
E itenmiller, H. M. Barnhart and K. M. Shahani. Journal of Food 
Science. v36:1127-1130, 1971. 
2986. Inter·Genotypic Competition in Soybeans. III. An Evaluation of 
Stability in Multiline Mixtures. Wilfred M. Schutz and Charles A. Brim. 
Crop Science. v11 :684-689, September-October, 1971. 
2988. Nitrogen and Sulfur Nutrition of Sweet Corn in Relation to 
Fertilization and Water Composition. L. A. Daigger and R. L. Fox. 
Agronomy Journal. v63:729-730, September-October, 1971. 
2989. Anthelmintic Activity of l·Tetramisole Against Experimental 
Metastrongylus spp. Infection in Swine. Donald L. Ferguson. Cornell 
Veterinarian. v61(4):681-686, October, 1971. 
2995. Effect of Cupric Sulfate on the Prophylactic Efficacy of Three Arsonic 
Acid Compounds Against Histomoniasis in Young Turkeys. T. E. 
Bowen, T. W. Sullivan and O. D. Grace. Poultry Science. 
v50(3) :861-866, May, 1971. 
2997. Techniques for Measuring Plant Drought Stress. Charles Y. Sullivan. 
30 
Crop Science Society Publication. (2):1-18. 
3005. Protein Nutritional Value of Opaque-2 Corn Grain for Human Adults. 
Constance Kies and Hazel Fox. The Journal of Nutrition. 
vl02 (61 :757-765, June, 1972_ 
3008s. Characteristics of Manure Accumulations Removed from Outdoor Dirt 
Feedlots_ Conrad B_ Gilbertson, T. M_ McCalla, J_ R_ Ellis and W_ R_ 
Woods. Proceedings of the International Symposium on Livestock 
Wastes. 1971, Columbus, Ohio. 56-59_ 
3012. Genetic Relationships Among Growth and Carcass Traits of Beef Cattle. 
L. V. Cundiff, K. E. Gregory, R. M. Koch and G. E. Dickerson. Journal 
of Animal Science_ v33(31 :550-555, September, 1971-
3020. Influence of Ammonium Salts of Volatile Fatty Acids Upon Ration 
Digestibility, Rumen Fermentation and Nitrogen Retention by Steers. 
Larry W. Varner and Walter Woods. Journal of Animal Science. 
v33(51:1110-1117, November, 1971-
3027. Oxidation of Phenylpyruvate by Sweetclover Peroxidase. T. A. Jaynes, 
F _ A_ Haskins and H_ J_ Gorz. Phyto- Chemistry_ v 11 :563-569, 1972. 
3028. Teleseopic Observation of the Moon as a Means for Observing Migration 
of the Army Cutworm, Chorizagrotis auxilliaris (Lepidoptera: 
noctuidael_ K_ P_ Pruess and Neva C_ Pruess_ Ecology_ v52(61 :999-1 007, 
Autumn, 1971-
3033. Audiofrequency Dielectric Properties of Grain and Seed. LaVerne E. 
Stetson and Stuart O. Nelson. Transactions of the American Society of 
Agricultural Engineers_ v15( 11: 180-184 and 188, 1972_ 
3037. Effect of pH and Salt Preblending on Emulsifying Characteristics of 
MechanicallY Deboned Turkey Frame Meat. G. W. Froning and Douglas 
Janky_ Journal of Poultry Science_ v50(41: 1206-1209, July, 1971-
3048. Food and Nutrition Education For Mentally Disturbed Women. 
Margaret Wilkinson, Elinor Kerrey, Ruth Ganshorn and Constance Kies. 
Journal of Nutrition Education. 14-15, Summer, 1971. 
3050. Diets of Preschool Children in the North Central Region. Hazel M. Fox, 
Beth A. Fryer, Glenna Lamkin, Virginia M. Vivian and Ercel S. 
Eppright. Journal of American Dietetic Association. v59(3):233-237, 
September, 1971-
3051. Characteristics of an Aminopeptidase Activity From the Cultural Fluid 
of Bacillus subtilis. Lee E. Ray and Fred W. Wagner. Canadian Journal 
of Microbiology, v18(61 :853-859, 1972, 
3053. Drought and Heat Resistance of Sorghum and Corn. Charles Y. Sullivan 
and A. Blum. 25th Corn and Sorghum Research Conference. 55-66, 
1971. 
3054, Effect of Cupric Sulfate on the Prophylactic Efficacy of 
2-Acetylamino-5-Nitrothiazole, Nifursol and Ipronidazole Against 
Histomoiasis in Turkeys. T. E. Bowen, T. W. Sullivan and O. D. Grace. 
Poultry Science, v50(61: 1668-1672, November 1971, 
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3062. Purification and Antigenicity of Three Isolates of Barley Yellow Dwarf 
Virus. W. F. Rochow, A. I. E. Aapola, Myron K. Brakke and L. E. 
Carmichael. Virology. v46( 1): 117 -126, October, 1972. 
3063. Volatilization of Nitrogen-Containing Compounds from Beef Cattle 
Areas. L. F. Elliott, G. E. Schuman and F. G. Viets, Jr. Soil Science 
SOCiety of America Proceedings. v35(5):752-755, September·October, 
1971. 
3067. Interrelationships of Leucine with Lysine, Tryptophan and Niacin As 
They Influence Protein Value of Cereal Grains for Humans. Constance 
Kies and Hazel M. Fox. Cereal Chemistry. v49(2):223-231, 
March-April, 1972. 
3068. Cross-Fertilization in Melilotus Alba. H. J. Gorz and F. A. Haskins. 
Crop Science. vll: 767 -768, September-October, 1971. 
3069. Evaluation of Cross-Fertilization in Forage Crops. H. J. Gorz and F. A. 
Haskins. Crop Science. v11:731-734, September-October, 1971. 
3070. Estimates of Heterosis from a Diallel Cross of Inbred Lines of Castors, 
Ricinus communis L. J. A. Hooks, J. H. Williams and C. O. Gardner. 
Crop Science. vll :651-655, September-October, 1971. 
3071. Influence of Light and Temperature on the Production of Sexuales of 
Therioaphis maculata and T. Riehmi. J. M. Schalk and G. R. Manglitz. 
Environmental Entomology vl (2) :209-213, April, 1972. 
3072. Influence of Iron Supply on Peroxidase Activity and Peroxidase 
Isozymes in Corn (Zea Mays). R. L. Umer, F. A. Haskins and W. R. 
Akeson. Crop Science. vll :816-818, November·December, 1971. 
3073. Incorporation of Oxygen into the Oxirane Ring of cis-9, 10 
Epoxyoctadecanoic Acid. H. W. Knoche. Lipids. v6(8) :581-583, 1971. 
3074. Protecting Corn from Herbicide Injury by Seed Treatment. O. C. 
Burnside, G. A. Wicks and C. R. Fenster. Weed Science Journal. 
v19(5):565-568, September, 1971. 
3075. The Role of Microorganisms in the Management of Animal Wastes on 
Beef Cattle Feedlots. T. M. McCalla and L. F. Elliott. Proceedings of 
the International Symposium on Livestock Wastes. 132-134. 
3082. Tenderization of Beef Using an Extract of Porcine Pancreas. L. O. 
Satterlee. Lebensmittel·Wissenchaft + Technologie. Zurich Switzerland. 
v4(5):163-166,1971. 
3083. Comparison of the Protein Nutritional Value to TVP. Methionine 
Enriched TVP and Beef at Two Levels of Intake for Human Adults. 
Constance Kies and Hazel M. Fox. Journal of Food Science. 
v36:841-845,1971. 
3086. Frequency of Potential Evapotranspiration Rates in the Central Great 
Plains. Norman J. Rosenberg. Journal of the Irrigation and Drainage 
Division. v98(IR2) :203-206, June, 1972. 
3099. A System for Recording Activity of Small I nsects. Harold J. Ball. 
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Journal of Economic Entomology. v65( 1) 129·132, February, 1972. 
3100. Transport of Pollutants from Sloping Cattle Feedlots as Affected by 
Rainfall Intensity, Duration, and Recurrence. N. P. Swanson, L. N. 
Mielke, J. C. Lorimor, T. M. McCalla and J. R. Ellis. Proceedings of the 
International Symposium on Livestock Wastes. 51·55. 
3107. Degradation of Brome Mosaic and Tobacco Mosaic Viruses in 
Bentonite. Myron K. Brakke. Virology. v46(3):575·585, December, 
1971. 
3109. The Effect of End·Point Cooking Temperature and Storage on the 
Color of Turkey Meat. Alberta Helmke and G. W. Froning. Poultry 
Science. v50(6): 1832·1836, November, 1972. 
3116. Reduction and Reactivation of Human and Bovine Milk Lysozymes. 
Beverly Friend, R. R. Eitenmiller and K. M. Shahani. Archives of 
Biochemistry and Biophysics. v149(2):435·440, April, 1972. 
3117. The Composition of the Soil Atmosphere Beneath a Beef Cattle Feedlot 
and a Cropped Field. L. F. Elliott and T. M. McCalla. Soil Science 
Society of America Proceedings. v36(1):68-70, January-February, 
1972. 
3118. Effect of Seedbed Preparation for Corn on Distribution of Weed Seed. 
Gail A. Wicks and B. R. Somerhalder. Weed Science. v19(6):666·668, 
November, 1971. 
3120. In Vitro Studies on the Lysozyme-Ovomucin Complex. Richard Dam. 
Poultry Science. v50(6):1824-1831, November, 1971. 
3121. Phospholipids in the Uredospores of Uromyces phaseoli. II. Metabolism 
During Germination. R. J. Langebach and H. W. Knoche. Plant 
Physiology. v48:735-739, 1971. 
3128. Safety and Toxicity of Dietary Organic Arsenicals Relative to 
Performance of Young Turkeys 1. Arsanilic Acid and Sodium 
Arsanilate. Ali A. AI-Timimi and T. W. Sullivan. Poultry Science. 
v51(1):111·116,January, 1972. 
3132. Preplant Atrazine Applications on Sorghum. G. A. Wicks and O. C. 
Burnside. Weed Science. v20(1):49·52, January, 1972. 
3134s. Nonspecific Nitrogen in the Nutrition of Human Beings. Constance 
Kies. Federation Proceedings. v31 (3): 1172·1177, May·June, 1972. 
3135. Preparation and Properties of Maize Dwari Mosaic Virus Ribonucleic 
Acid. D. R. Pring and W. G. Langenberg. Phytopathology. 
v62(2) :253-255, February, 1972. 
3149s. Calf Diseases. M. J. Twiehaus, C. A. Mebus and N. R. Underdahl. 
Proceedings of XIXth World Veterinary Congress. v3:1080-1083, 1971. 
3153. Nutrition Knowledge and Attitudes of Early Elementary Teachers. 
Mary E. Petersen and Constance Kies. Journal of Nutrition Education. 
v4( 1): 11·15, Winter, 1972. 
3155. Quality and Storage Stability of Frankfurters Containing 15% 
33 
Mechanically Deboned Turkey Meat. G. W. Froning, R. G. Arnold. R. 
W. Mandigo, C. E. Neth and T. E. Hartung. Journal of Food Science. 
v36:974-978, 1971. 
3166. Influence of Skin Content on the Composition of Mechanically 
Deboned Poultry Meat. L. D. Satterlee, G. W. Froning and D. M. Janky. 
Journal of Food Science. v36:979·981, 1971. 
3167. Cell Culture Adaptation and Propagation of a Reovirus-Like Agent of 
Calf Diarrhea from a Field Outbreak in Nebraska. A. L. Fernelius, A. E. 
Ritchie, L. G. Classick, J. O. Norman and C. A. Mebus. Archive fur die 
gesamte Virusforschung. v37:114·130, 1972. 
3173. Solubility of t3·Glucosidase in Homogenates of Sweetclover Leaves and 
Bean Hypocotyls. T. A. Jaynes. F. A. Haskins, H. J. Gorz and A. 
Kleinhofs. Plant Physiology. v49:277·279, 1972. 
3180. Haemonchus contortus: Enzymes. II. Fructose Diphosphate Aldolase. 
Marvin B. Rhodes. Experimental Parasitology. v31 (2):332·340, June, 
1972. 
3186. Lipases and Flavor Development in Some Italian Cheese Varieties. S. 
Neelakantan, K. M. Shahani and R. G. Arnold. Food Product 
Development. November, 1971. 
3193. Inhibition of Rat Liver Threonine Dehydratase by Tris 
(hydroxymethyl) aminomethane (Tris) and Reversal by 
Orthophosphate. Hagop G. Ghazarian and Raymond Borchers. 
Proceedings of the Society for Experimental Biology and Medicine. 
v139(1):113-114,January, 1972. 
3195. Factors in the Ecosystem of Food Processing Equipment Contributing 
to Outgrowth of Microorganisms on Stainless Steel Surfaces. R. B. 
Maxcy. Journal of Milk and Food Technology. v34(12):569·673, 
December, 1971. 
3196. Sodium Hydroxide Treatment of Low Quality Roughages. T. J. 
Klopfenstein, V. E. Krause, M. J. Jones and Walter Woods. Journal of 
Animal Science. 
3197. Microbiological Quality of Breaded Onion Rings. R. B. Maxcy and R. 
G. Arnold. Journal of Milk and Food Technology. v35(2):63-66, 
February, 1972. 
3198. Influenoe of Cupric Sulfate on the "Growth·Promoting" Effect of 
Penicillin and Streptomycin in Turkey Diets. R. C. Weeks and T. W. 
Sullivan. Poultry Science. v51(2):475-480, March, 1972. 
3199. Adult Emergence, Ovarian Development, and Oviposition Sequence of 
the Western Corn Rootworm in Nebraska. Donald E. Short and Roscoe 
E. Hill. Journal of Economic Entomology. v65(3):685·689, June, 1972. 
3200. Purification and Properties of Rat Liver L-Threonine Dhydratase. 
Hagop G. Ghazarian and Raymond Borchers. Journal of Biological 
Chemistry. 
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3201a. Influence of Rumen Protozoa on Carcass Fats. E. T. Clemens, Walter 
Woods and V. H. Arthaud. Journal of Animal Science. 
3202a. Body Measurements and Calving Difficulty. John K. Ward. Journal of 
Animal Science. 
3203a. Factors Affecting Ruminal Urease Activity. M. J. Prokop, Walter Woods 
and T. J. Klopfenstein. Journal of Animal Science. 
3204a. Cytological Effects of Testosterone on Rat Oviductal Epithel ial Cells. 
R. K. Nayak, R. B. Osland and E. F. Ellington. American Society of 
Animal Science Meeting. 
3205. Barley Stripe Mosaic Virus Replicative Form RNA: Preparation and 
Characterization. O. R. Pring. Virology. v48(1):22-29, April, 1972. 
3206. The Effect of Cytopathogenic Transmissible Gastroenteritis-Like 
Viruses And/Or Escherichia Coli on Germfree Pigs. N. R. Underdahl, C. 
A. Mebus, E. L. Stair and M. J. Twiehaus. Canadian Veterinary Journal. 
v13(1):9-16, January, 1972_ 
3207a. Regulation of Bovine Ovarian Activity with Progesterone and PMSG. R. 
B. Osland and E. F. Ellington. American Society of Animal Science 
Meeting. 
3208. Effect of Cupric Sulfate, Aureomycin and Tylosin in the Diet of Young 
Turkerys. R. C. Weeks and T. W. Sullivan. Poultry Science. 
3209. Rapid Improvement in Nutritional Quality of Soybeans by Dielectric 
Heating. Raymond Borchers, Lata D. Manage, S. O. Nelson and L. E. 
Stetson. Journal of Food Science_ v37:333-334, 1972. 
3210a. One-Day VS Conventional "Flushing" for Increasing Ovulation Rate in 
the Gilt. Clyde Naber and Duane R. Zimmerman. American Society of 
Animal Science Meeting. 
3211a. Serum Luteinizing Hormone Levels in the Pig as Influenced by 
Ovariectomy and Orchidectomy. Dwane R. Zimmerman and R. K. 
Nayak. American Society of Animal Science Meeting. 
3212a. Estrous Cycle Regulation in Yearling Heifers with Progesterone and 
Equine Gonadotropin. R. B. Osland and E. F. Ellington. American 
Society of Animal Science Meeting. 
3214a. Nitrate Concentrations Beneath a Broad·Basin Terraced Feedlot. L. F. 
Elliott, T_ M_ McCalla, N. P_ Swanson, L N. Mielke and T. A. Travis. 
American Society of Animal Science Meeting. 
3215. A Survey of Some Common Midwestern Plants for Juvenile Hormone 
Activity. Joseph H. Tarnopol and Harold J. Ball. Journal of Economic 
Entomology. 
3216. The Use of Neat-Isogenic Lines in Biochemical Studies of the 
Resistance of Wheat to Stem Rust. J. M. Daly. Phytopathology. 
3217. Technique for Recovery of Volatile Components from Lipids for Gas 
Chromatographic Analysis. R. G. Arnold and H. M. Barnhart. Journal 
of Dairy Science. 
3S 
3218. The Structure of an Ornithine-containi ng lipid from Thiobacillus 
thiooxidans. H. W. Knoche and J. M. Shively. The Journal of Biological 
Chemistry. v247(1):170-178, 1972. 
3219. Competitiveness and Herbicide Tolerance of Sorghum Hybrids. O. C. 
Burnside and G. A. Wicks. Weed Science. v20(4):314-316, July, 1971. 
3220. A Sex Pheromone of the Female Face Fly, Musca autumnalis and Its 
Role in Sexual Behavior. M. F. B. Chaudhury, Harold J. Ball and C. M. 
Jones. Annals of the Entomological Society of America. 
v65(3) :607-612, May, 1972. 
3221. Seed Germination Response of Eight Grass Species to Applications of 
Two Kinds of Beef Cattle Feedlot Runoff. M. B. Satterwhite and C. B. 
Gilbertson. American Society of Agricultural Engineers Transactions. 
3222. Grass Response to Applications of Beef-Cattle Feedlot Runoff. M. B. 
Satterwhite and C. B. Gilbertson. American Society of Agricultural 
Engineers Transactions. 
3223. The Influence of Level of Gelatinized Corn upon Animal Performance 
and Rumen Fermentation. Ben Wilson and Walter Woods. Animal 
Science. 
3224. The Influence of Particle Size and Level of Gelatinized Corn upon 
Rumen Fermentation and Animal Performance. Ben Wilson, Walter 
Woods and Terry Klopfenstein. Animal Science. 
3225. Direct Liquid Scintillation Radioassay of 14C-Labeled Herbicides in 
Soil. T. L. Lavy, C. G. Messersmith and H. W. Knoche. Weed Science 
v20(3):215-219, May, 1972. 
3226. Silage Additives and Their I nfluence on Silage Fermentation. F. G. 
Owen. Proceedings of International Silage Conference, 1971. 
3227. Exocortis Virus: An I nfectious Double-Stranded Plant Virus with 
Unusual Density Properties. J. S. Semancik and L. G. Weathers. 
Virology. 
3228. The Effect of Increasing Levels of Gelatinized Corn upon Rumen 
Metabolites. Ben Wilson and Walter Woods. Journal of Animal Science. 
3229a. Swine Housing/Management Studies. II. Evaluation of Health 
Components. R. D. Fritschen, N. R. Underdahl and J. W. Dunn. Journal 
of Animal Science. 
3230a. Swine Housing/Management Studies. I. Effect upon Growth Rate and 
Feed/Gain. R. D. Fritschen, Wayne F. Fisher, James D. Heldt and E. R. 
Pea, Jr. Journal of Animal Science. 
3231a. Differential Tolerance of Crop and Weed Species to Increasing Rates of 
Atrazine. O. C. Burnside. North Central Weed Control Conference 
Research Report. 
3232. Chromosomal Location of Dwarfing Gene in "Tom Thumb" Wheat 
Derivative by Monosomic Analysis. Rosalind Morris, J. W. Schmidt and 
V. A. Johnson. Crop Science. v12:247-249, March-April, 1972. 
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3233. Adjusting Yearling Weight Ratio for Selection on Weaning Weight. Alan 
Emsley, G. E. Dickerson, L. V. Cundiff and J. A. Gosey. Journal of 
An ima I Science. 
3234. Comparative Anatomy and Histology of Selected Systems in Larval and 
Adult Phyl/ophaga anxia (Coleoptera: Scarabaeidae). R. C. Berberet 
and T. J. Helms. Annals, Entomological Society of America. 
3235. Animal Waste Utilization for Pollution Abatement. O. E. Cross, A. P. 
Mazurak and Leon Chesnin. American Society of Agricultural 
Engineers. 
3236. Maternal Effects in Beef Cattle. Robert M. Koch. Journal of Animal 
Science. 
3237a. Effect of Weed Competitiveness and Twice Normal Herbicide 
Application Rates on Sorghum Hybrids. R. L. Spotanski, O. C. 
Burnside and G. A. Wicks. North Central Weed Control Conference 
Proceedings. 
3238. A Biopsy Technique for Sampling the Gracilis Muscle in the Baby Pig_ 
B. D. Moser, E. R. Peo, Jr., D. R. Zimmerman and P. J. Cunningham. 
Journal of Animal Science. v34(5):752·756, May 1972. 
3239. Sterols of Uromyces Phaseoli Uredospores. Hung-Kuan lin, R. J. 
Langenbach and H. W. Knoche. Phytochemistry. vl1 :2319·2322, 1972. 
3240. Lethal Effects of Radiofrequency Energy on Egg; of Tenebrio molitor 
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